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The principles just stated are employed
in a great variety of ways,, both in preventing
undue loss of energy in conducting wires and
in producing heat where it is desired. Where
heating of the conductors is to be avoided,
as in transmission lines, large wires of low
resistance (copper or aluminum) are used,
and the voltage is made very high so that
the number of amperes carried may be
correspondingly low. On the other hand,
when much electrical energy is to be changed
into heat, a large current is sent through a
substance which has a high resistance. Irons,
toasters, and stoves usually have a resisting
wire in the form of coils placed close to the
material to be heated. One type of stove has
the heating "element" in the form of a rod
which contains the resistant path for the
current. Electric light bulbs contain a fine
wire which becomes hot enough to give out
light because of its high resistance. A fuse
protects an electrical circuit from becoming
overheated and setting lire to its surroundings
because the fuse wire has a high resistance
and a low melting point. The heat developed
in the fuse by an overload melts it and breaks
the circuit before any other part becomes
dangerously hot. The electrical heating of
homes has not become practical because of
the cost of the large currents required.
Electric Furnaces. Three types of electric
furnaces have been developed for laboratories
and industry, the arc furnace, the resistance
furnace, and the induction furnace. In the
first, huge rods of carbon are used much as
they are in the arc light (See electric
light). The arc is produced in a space
which is insulated against loss of heat, and
extremely high temperatures are reached for
melting iron, steel, and other metals and for
performing scientific experiments. The re-
sistance furnace contains high resistance wire
or other material which becomes very hot,
as does the resistance wire in ordinary heating
devices such as the electric iron. In some im-
portant chemical reactions involving coke
at high temperatures, the coke itself forms the
resisting path for the current. The induction
furnace is used for heating conductors such
as metals. An alternating current of ex-
tremely high frequency is sent through a coil
surrounding the material to be heated. The
changing magnetic field created by this cur-
rent induces large currents m the material
which, because of its resistance, is raised to a
high temperature* See
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LECTRICITY, a term
variously applied to elec-
trical charges, electric cur-
rents, and to the fields of
science and of engineer-
ing which deal with elec-
trical phenomena.
If a warm piece of
glass such as a lamp chim-
ney, bottle, or rod is rub-
bed with a silk cloth, or
if a stick of sealing wax
or a fountain pen is rub-
bed with a woolen cloth,
the object which has been
rubbed attracts bits of
paper or dry sawdust. Numerous substances
show the same peculiar property. This be-
havior was known to be exhibited by amber
in the days of Thales, a Greek philosopher
who lived six hundred years b. c. The Greeks
called amber electron, and from that has
come our word electricity.
If a small ball be made from the dry pith of
a plant and hung up by a silk thread, some
of the facts and laws of electrical phenomena
may be observed (see electroscope). A
stick of sealing wax rubbed with wool will
attract the pith ball. Allowed to come in
contact with the wax and rub along it for a
moment, the ball seems to "change its mind"
and is repelled just as vigorously as it was
attracted at first. Try as we may, without
actually holding the ball, it avoids the charged
sealing wax. However, if a glass rod, which
has been rubbed.with silk, be brought near,
the ball is again attracted. If all substances
which can be electrified be tested with the ball
which has touched the sealing wax, some
will be found to attract it and the others to
repel it. All substances which repel the ball,
and thus behave as does sealing wax rubbed
with wool, are charged with one kind of elec-
trical charge which has been called negative
since the days of Benjamin Franklin. Those
bodies which attract the charged ball have
positive charges. From the behavior of the
ball in the experiments which have been out-
lined, it may be seen that like charges repel,
while unlike charges attract^ each other.
The Electron Theory. One early theory
held that there were two kinds of weightless
fluids in substances, and that if a body had
an excess of ,one fluid it was positively
charged, and if it had an excess of the other,
it was negatively charged. A later theory

